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=> file reg 
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chain nodes : 

11 12 13 14 15 19 25 26 27 28 29 30 31 32 
ring nodes : 

1 2 3 4 5 6 7 8 9 10 16 17 18 20 21 22 23 24 
chain bonds : 

1-20 2-19 3-31 7-12 8-11 9-32 10-16 11-13 11-14 14-15 22-25 23-27 25-26 

26-28 27-29 29-30 
ring bonds : 

1-2 1-6 2-3 3-4 4-5 4-7 5-6 5-10 7-8 8-9 9-10 16-17 16-18 17-18 20-21 

20-24 21-22 22-23 23-24 
exact/norm bonds : 

1- 20 4-7 5-10 7-8 7-12 8-9 9-10 10-16 16-17 16-18 17-18 20-21 20-24 
21-22 22-23 23-24 23-27 25-26 26-28 27-29 29-30 

exact bonds : 

2- 19 3-31 8-11 9-32 14-15 22-25 
normalized bonds : 

1-2 1-6 2-3 3-4 4-5 5-6 11-13 11-14 



Match level : 

l:Atom 2: Atom 3: Atom 4: Atom 5: Atom 6: Atom 7: Atom 8: Atom 9: Atom 10: Atom 
11: CLASS 12: CLASS 13: CLASS 14: CLASS 15: CLASS 16: Atom 17: Atom 18: Atom 
19:CLASS 20:Atom 21:Atom 22:Atom 23:Atom 24:Atom 25:CLASS 26:CLASS 27:CLASS 
28: CLASS 29: CLASS 30: CLASS 31: CLASS 32: CLASS 
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in Ra' 



o 



AB The invention relates to a process for preparing acid salta of 
gemifloxacin 

(I), a known quinol one -type antibiotic agent having potent antimicrobial 
activity. The process provides advantages such as simplicity of process, 
improvement of productivity, improvement of yield, and the like, by 
reducing a conventional three-step process to two steps. More 
specifically, by using a Schiff base-protected intermediate as the 
product 

of the first step, and its concomitant hydrolysis during salt formation 

in 

the second step, a secondary amine byproduct is avoided, and the normal 
third step (recrystn.) can be omitted, leading to higher yields and 
purity. The claimed invention involves preparation of I -HA [HA - organic 
or inorg. acid} in two steps. In the first step, activated naphthyridine 
derivs. II react with (aminomethyl) pyrrolidine derivative salts III-2HX 
and carbonyl compds. R1COR2 in an aqueous and/or organic solvent in the 
presence 

of an organic baoe, to give Schiff base-protected intermediates IV 
[wherein: 

R - CI, F, Br, iodo, MeSOS, p-MeC6H4S03; X - CI, Br, I, CP3C00, MeS03 , 
p-MeC6H4S03, or HS04 ; Rl, R2 - H, (un) saturated (cyclo) alkyl, aromatic 

group 

optionally substituted by alkyl, alkoxy, OH, cyano, or halo; or R1R2 form 
a ring] . In the second step, treatment of IV with acids HA in an aqueous 
and/or organic solvent giveB simultaneous deprotection and salt 
formation to 

yield I HA. Six examples of the first step, and two examples of 

the second step are given. In the first step, the preferred carbonyl 
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compd. is benzaldehyde. in terms of cost and stability. The preferred 
temp, range is 20-30° in view of reaction rate, yield, and purity. 
The preferred base is Et3N in terms of cost and yield. High-purity IV 

may 

be produced in > 90% yield. In the second step, the preferred solvent is 
aq. isopropanol in view of yield and purity. The most suitable acid HA 

is 

MeS03H, and the preferred temps, are 4 0-50 c for addn. of the acid, 

and 0-20 B thereafter. Compared to the prior art. yields of 

I -HA are increased from about 65% to £ 80%. The process can 

alflo be applied to other quinolone antibiotics with structures similar to 

that of I. For instance, reaction of III-3MeS03H in aq. MeCN at 

0-5", first with PhCHO and Et3N, and then with II (R - CI). 

followed by warming to room temp., gave IV (Rl or R2 - Ph; other - H) in 

94.8% yield on a 330-g scale. Hydrolysis of the latter in aq. iso-PrOH 

by 

dropwiae addn. of MeS03H at 40-45", followed by cooling and 
seeding, gave I.MeS03H in 95.1% yield. 
IT 616827-43-1P, 7- [3- [ (Benzyl ideneamino) methyl ) -4- ( (Z) -methoxyimino) - 

l-pyrrolidinyl) -l-cyclopropyl-6-f luoro- l , 4 -dihydro-4 -oxo- l, 8 - naphthyridine - 

3- carbcxylic acid 616827-48-6P, 7- [3-1 1 (2- 

Chlorobenzylidene) amino} methyl] -4- ( (Z) -methoxyimino) -l-pyrrolidinyl] -l- 
cyclopropyl-6-f luoro- l , 4 -dihydro-4 -oxo- l, 8 -naphthyridine- 3 -carboxylic 

acid 

616837^56-6P, 7- [3- [ [ (3-Hydroxybenzylidene) amino) methyl ] -4- ( (Z) - 

methoxyimino) -l-pyrrolidinyl] -l-cyclopropyl-6- f luoro-1 , 4 -dihydro-4 -oxo- l, 8- 
naphthyridine-3-carboxylic acid 616827-63 -5P, 

7- [3- [ [ (4-Cyanobenzylidene)amino]methyl] -4- ( (Z) -methoxyimino) -1- 

pyrrolidinyl] - 1-cyclopropyl - 6 -f luoro- 1,4 -dihydro-4 -oxo- 1, 8 -naphthyridine- 3- 
carboxylic acid 616827-70-4P, 7- [3- [[(4- 

Methoxybenzylidene) amino] methyl] -4- ( (Z) -methoxyimino) -l-pyrrolidinyl] -1- 
cyclopropyl-6-f luoro- 1, 4 -dihydro-4 -oxo- 1, 8 -naphthyridine-3 -carboxylic 

acid 

616827-77-1P, 7- [3- [ ( ( 1-Naphthylmethylene) amino] methyl] -4- ( (Z) - 

methoxyimino) -l-pyrrolidinyl} - 1-cyclopropyl -6- f luoro-1, 4 -dihydro-4 -oxo- 1, 8- 
naphthyridine- 3 -carboxylic acid 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(intermediate; improved preparation of gemifloxacin acid addition 
salts via 

Schiff base-protected intermediates) 
RN 616827-43-1 CA 

CN 1, B-Naphthyridine-3 -carboxylic acid, 
l -cyclopropyl -6-f luoro- 1, 4 -dihydro-7- 

I (3Z> -3- (methoxyimino) -4- [{ (phenylmethylene) amino] methyl] -l-pyrrolidinyl] - 

4 - oxo- (9CI) (CA INDEX NAME) 

Double bond geometry as described by E or Z. 
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RN 616827-48-6 CA 

CN 1,8 -Naphthyridine-3 -carboxylic acid, 7- [ (4Z) -3 - [ [ [ (2- 

chlorophenyl) methylene] amino} methyl] -4- (methoxyimino) -l-pyrrolidinyl] -1- 
cyclopropyl -6-f luoro-l. 4 -dihydro-4 -oxo- (9CI) (CA INDEX NAME) 

Double bond geometry as described by E or Z . 




RN 616827-56-6 CA 

CN 1, 8 -Naphthyridine -3 -carboxylic acid, 
1 - eye 1 opropyl - 6 - f luoro - 1 , 4 - d i hydro -7- 

[ (4Z) -3- [ ( ( (2-hydroxyphenyl)methylene]amino)methyl] -4- (methoxyimino) -1- 

pyrrolidinyl] -4-oxo- (9CI) (CA INDEX NAME) 

Double bond geometry as described by E or Z. 




RN 616827-63-5 CA 
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CN l,8-Naphthyridine-3-carboxylic acid. 7- ( (4Z) -3- t ( ( <«- 

cyanophenyl) methylene] amino] methyl] -4- (methoxyimino) - l -pyrrol idinyl] -1- 
cyclopropyl-6-Cluoro-l,4-dihydro-4-oxo- (9CI) (CA INDEX NAME) 

Double bond geometry as described by E or Z. 




o 



RN 616827-70-4 CA 

CN l,8-Naphthyridine-3-carboxylic acid, 
1 - eye lopropyl - 6 - 1 luoro -1,4 - dihydro- 7 - 

1(32) -3- (methoxyimino) -4- [ { [ (4 -methoxyphenyl > methylene] amino] methyl ] -1- 

pyrrolidinyl] -4-oxo- (9CI) (CA INDEX NAME) 

Double bond geometry as described by E or Z . 




o 



RN 616827-77-1 CA 

CN l,8-Naphthyridine-3-carboxylic acid, 
l-cyclopropyl-6-f luoro- 1, 4-dihydro-7- 

[ (3Z) -3- (methoxyimino) -4- ( I (1-naphthalenylmethylene) amino] methyl] -l- 

pyrrolidinyl] -4-oxo- (9CI) (CA INDEX NAME) 

Double bond geometry as deacribed by E or Z. 
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